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PREFACE 

This  report  is  the  first  in  a  series  dealing  with  the  Engineering  Geology 
of  Selected  Areas  in  the  US  Army  Engineer  Division,  Lower  Mississippi  Valley 
(LMVD) .  The  study  was  authorized  in  October  1980  by  the  LMVD  and  jointly 
funded  by  the  US  Army  Engineer  Districts,  St.  Louis,  Memphis,  Vicksburg,  and 
New  Orleans. 

This  study  was  conducted  in  the  Geotechnical  Laboratory  (GL)  of  the  US 
Army  Engineer  Waterways  Experiment  Station  (WES).  The  investigation  was  per¬ 
formed  during  the  period  1  October  1980  to  1  October  1981  under  the  direct 
supervision  of  Mr.  J.  H.  Shamburger,  Chief,  Engineering  Geology  Applications 
Group  (EGAG) ,  Engineering  Geology  and  Rock  Mechanics  Division  (EGRMD) ,  GL,  and 
under  the  general  supervision  of  Dr.  D.  C.  Banks,  Chief,  EGRMD,  and  Dr.  W.  F. 
Marcuson  III,  Chief,  GL. 

The  report  was  written  by  Dr.  L.  M.  Smith  and  Mr.  F.  L.  Smith,  EGAG.  The 
data  collection  and  preparation  of  the  maps  were  performed  by  Dr.  L.  M.  Smith 
and  Messrs.  F.  L.  Smith  and  J.  R.  May,  EGAG.  Table  1  was  prepared  by  Mr.  P.  G. 
Tucker,  Engineering  Group,  Soil  Mechanics  Division,  GL. 

Suggestions  and  guidance  provided  during  the  study  by  Messrs.  F.  J. 
Weaver,  T.  H.  Riddle,  L.  H.  Cave,  and  W.  M.  Myers  of  the  LMVD  are  greatly 
appreciated. 

The  Commanders  and  Directors  of  WES  during  the  conduct  of  the  study 
and  preparation  of  the  report  were  COL  Nelson  P.  Conover,  CE,  and  COL  Tilford 
C.  Creel,  CE.  The  Technical  Director  was  Mr.  Fred  R.  Brown. 
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CONVERSION  FACTORS,  US  CUSTOMARY  TO  METRIC  (SI) 
UNITS  OF  MEASUREMENT 


US  customary  units  of  measurement  used  in  this  report  can  be  converted  to 
metric  (SI)  units  as  follows: 


_ Multiply _ 

feet 

gallons  (US  liquid) 
inches 

miles  (US  statute) 
pounds  (force) 
square  feet 


-  By  . 
0.3048 
0.003785412 
2.54 

1.609347 

4.448222 

0.09290304 


To  Obtain 
metres 
cubic  metres 
centimetres 
kilometres 
newtons 
square  metres 
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ENGINEERING  GEOLOGY  OF  SELECTED  AREAS.  US  ARMY  ENGINEER 
DIVISION.  LOWER  MISSISSIPPI  VALLEY 


THE  AMERICAN  BOTTOM  AREA,  MO-IL 

PART  I :  INTRODUCTION 

Background 

1.  In  1957,  the  US  Army  Corps  of  Engineers  (USACE)  initiated  a  program 
to  identify  the  nature  and  distribution  of  alluvial  environments  of  deposition 
within  the  Lower  Mississippi  River  Valley.  The  purpose  of  the  project  was  to 
provide  needed  geological  data  at  a  scale  of  1:62,500  that  could  be  applied  to 
various  phases  of  USACE  projects.  Since  this  initial  effort,  over  200  quad¬ 
rangle  maps  have  been  published  covering  almost  the  entire  Lower  Mississippi 
River  Valley  and  a  part  of  the  Mississippi  River  Deltaic  Plain.  Each  quad¬ 
rangle  delineates  the  natural  levee,  point  bar,  backswamp,  abandoned  channel, 
abandoned  course,  and  related  depositional  environments  and  is  accompanied  by 
two  or  more  subsurface  profiles.  These  profiles  identify  the  lithology  of  the 
Holocene  alluvium  in  terms  of  the  upper  fine-grained  topstratum  portion  and 
the  lower  coarse-grained  substratum  and  the  underlying  Pleistocene  or  Tertiary 
deposits . 

2.  Studies  conducted  by  the  US  Army  Engineer  Waterways  Experiment  Sta¬ 
tion  (WES)  in  the  1960's  (Kolb  et  al.  1968,  Fleetwood  1969,  Saucier  1964,  1967, 
1969,  Smith  and  Russ  1974,  Smith  and  Saucier  1971)  established  correlations 
between  engineering  properties  of  fine-grained  cohesive  soils  and  depositional 
environments  within  the  alluvial  and  deltaic  plains  of  the  Lower  Mississippi 
River  Valley.  These  studies  established  important  relationships  and  trends 
within  the  specific  depositional  environments  of  the  material  types  studies. 
Study  reports  recommended  that  such  correlations  be  continued  and  extended  to 
other  depositional  environments.  Similarly,  studies  conducted  for  the  Federal 
Highway  Administration  in  the  States  of  New  Jersey,  Delaware,  and  Rhode  Island 
established  that  geologic  subdivisions  could  be  successfully  developed  to  pro¬ 
vide  correlations  with  engineering  properties  of  geologic  materials  other  than 
alluvium.  These  latter  studies  also  grouped  and  delineated  areas  of  similar 
engineering  characteristics  on  a  series  of  maps. 


3.  Geologic  and  engineering  parameters,  including  the  geological  origin 
composition,  and  description  of  surface  and  subsurface  soils  and  rock  types, 
physiography,  material  properties,  and  an  engineering  assessment  of  suitabil¬ 
ity  of  the  materials  for  highway  construction  (e.g.,  cuts  and  fills,  and  em¬ 
bankment  and  borrow)  were  identified  on  the  maps  by  symbols.  Although  these 
studies  were  made  for  use  by  highway  planners,  design  and  construction  engi¬ 
neers  and  geologists  have  found  these  surveys  extremely  useful  in  site  selec¬ 
tion  studies,  development  of  exploration  programs,  identification  of  problem 
areas,  location  of  construction  materials,  and  assessment  of  groundwater 
conditions  as  related  to  construction  operations.  Therefore,  a  pilot  program 
was  authorized  by  the  US  Army  Engineer  Division,  Lower  Mississippi  Valley 
(LMVD)  to  perform  an  engineering  geological  characterization  study  of  four 
quadrangles  within  their  area  of  responsibility. 

Purpose 

A.  The  purpose  of  this  pilot  study  is  to  characterize  the  geological, 
soil,  and  other  parameters  of  selected  areas  in  terms  that  will  be  used  by  the 
planners,  design  and  construction  engineers,  and  geologists  in  site  selection 
studies,  the  development  of  exploration  programs,  identification  of  problem 
areas,  and  location  of  construction  materials.  Correlations  between  geologi¬ 
cal  and  engineering  data  were  made  to  improve  the  understanding  between  geo¬ 
logic  and  engineering  characteristics  of  soils  in  alluvial  and  nonalluvial 
areas . 


Scope 

5.  This  study  is  part  of  a  larger  investigation  including  the  areas 
encompassed  by  four  1 : 62,500-scale  quadrangles,  one  in  each  of  the  four  dis¬ 
tricts  within  the  LMVD.  The  characterization  of  the  selected  engineering  and 
geologic  parameters  was  accomplished  by  assembling  and  analyzing  existing 
data  (no  new  field  data  were  collected)  and  presenting  these  parameters  on  a 
map  with  overlays  (plates),  which  are  presented  in  Volume  II  of  this  report, 
and  figures  and  tables,  which  are  contained  in  Volume  I. 


6.  The  methodology  employed  in  the  study  included  six  steps:  (a)  se¬ 
lection  of  geologic  or  geologic-related  parameters  or  factors  that  have 
engineering  significance;  (b)  selection  of  study  areas  that  encompass  a  vari¬ 
ety  of  conditions  or  that  are  of  particular  interest  to  the  LMVD;  (c)  collec¬ 
tion  of  available  data;  (d)  analysis  of  data  to  establish  correlations  between 
geologic  conditions  and  engineering  characteristics;  (e)  construction  of  a 
series  of  maps  or  overlays  for  each  of  the  selected  parameters  and  compilation 
of  appropriate  table(s);  and  (f)  development  of  a  narrative  to  accompany  the 
plates  and  figures.  Each  of  the  four  study  areas  are  presented  as  individual 
reports.  This  report  presents  the  results  of  the  study  of  the  American  Bottom 
Area  (vicinity  of  St.  Louis),  MO-IL,  in  the  St.  Louis  District. 
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PART  II:  DATA  COLLECTION  AND  MAPPING  PROCEDURES 


Identification  of  Parameters 


7.  The  process  of  selecting  the  appropriate  engineering-geology  param¬ 
eters  involved  reviewing  published  reports  of  similar  studies  conducted  by 
state  and  federal  agencies  and  discussions  with  engineers  and  geologists  in 
the  LMVD  office  and  in  the  four  LMVD  Districts.  The  list  of  appropriate  param¬ 
eters  generated  from  the  above  effort  was  compared  with  the  availability  of 
data  and  state-of-the-art  interpretative  techniques  before  final  selection  was 
made.  The  parameters  selected  for  mapping  and  analysis  were  physiography, 
surface  geology  (depicted  on  a  map  and  several  cross  sections),  subsurface 
geology  (top  of  sand  and  gravel,  top  of  Paleozoic),  engineering  soils,  slope, 
and  drainage.  Descriptors  or  classes  were  selected  for  the  above  parameters. 

Sources  of  Data 


8.  A  search  was  conducted  to  locate  available  topographic,  hydrologic, 
engineering,  soils,  and  geologic  information  related  to  the  study  area.  Per¬ 
tinent  literature  in  the  form  of  maps,  reports,  etc.,  were  obtained  and  re¬ 
viewed,  and  relevant  data  were  abstracted  for  inclusion  in  the  study.  Subsur¬ 
face  data  such  as  logs  of  engineering  borings  and  water  wells  were  collected 
from  the  US  Army  Engineer  District,  St.  Louis,  the  Illinois  State  Geological 
Survey,  the  Illinois  State  Water  Survey,  the  Illinois  State  Highway  Department, 
and  private  engineering  firms.  Surface  soil  maps  were  also  acquired  for  the 
counties  in  the  study  area  from  the  Soil  Conservation  Service,  US  Department 

of  Agriculture  (USDA) .  Aerial  photographic  coverage  of  various  dates  and 
scales  was  acquired  to  assist  in  mapping  the  surficial  geology.  Topographic 
map  coverage  was  obtained  for  the  study  area  from  the  US  Geological  Survey 
(USGS).  All  data  collected  for  this  study  are  contained  in  permanent  files  of 
the  Engineering  Geology  Applications  Group  (EGAG) ,  Engineering  Geology  and 
Rock  Mechanics  Division,  Geotechnical  Laboratory  (GL)  at  WES. 

Mapping  Procedures 

9.  Preparation  of  plates  outlining  the  limits  of  each  engineering- 
geologic  parameter  was  based  on  information  gained  from  interpretations  of 
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features  obtained  from  aerial  photographs,  published  maps  and  reports,  and/or 
logs  of  available  borings. 

Physiography  and  topography 

10.  The  topographic  map  was  prepared  by  combining  Granite  City,  Monks 
Mound,  Cahokia,  and  French  Village,  Illinois,  7.5-min  (1:24,000)  topographic 
quadrangles  (Plate  1).*  These  four  quadrangles  were  then  reduced  to  a  15-min 
(1:62,500)  scale  map.  Physiographic  boundaries  were  then  compiled  from 
published  maps  and  adjusted  to  scale  (Plate  2). 

Surface  geology 

11.  The  surface  geology  map  (Plate  3,  intended  to  be  used  as  a  base  map 
for  overlaying  all  factor  maps)  was  prepared  by  studying  and  mapping  surface 
features  on  topographic  maps  and  individual  aerial  photographs  and  photomosaics 
ranging  in  scale  from  1:10,000  to  1:62,500.  The  surface  features  (landforms) 
delineated  on  the  photography  were  mapped  according  to  their  depositional  en¬ 
vironments.  A  discussion  of  each  depositional  environment  is  presented  in 
Part  III.  Characteristics  of  each  surface  unit  were  then  compiled  from  all 
sources  and  identified  on  a  transparent  1 ;62, 500-scale  overlay. 

Subsurface  geology 

12.  The  geologic  units  that  were  mapped  in  the  area  ranged  in  age  from 
Mississippian  to  Recent.  The  stratigraphy  of  the  study  area  is  presented  in 
the  form  of  a  stratigraphic  column  (Plate  4)  which  was  compiled  from  published 
reports.  The  range  of  thickness,  lithology  (columnar  section),  and  a  descrip¬ 
tion  of  each  geologic  unit  is  compiled  from  studying  boring  logs  and  from  pub¬ 
lished  literature.  Time  stratigraphic  and  lithostratigraphic  units  are  based 
on  terminolo<»v  used  by  the  Illinois  State  Geology  Survey  (Willman  and  Frye 
1979,  I 

13.  The  nature  of  the  subsurface  geology  was  determined  from  engineering 
and  water  well  boring  logs  that  were  collected  from  state  and  Federal  agencies 
and  from  private  engineering  firms.  Additions!  boring  logs  were  extracted  from 
published  reports.  The  boring  locations  were  plotted  on  a  transparent  overlay 
and  are  shown  in  Plate  5.  Applicable  borings  were  used  to  construct  surface 
and  subsurface  profiles  throughout  the  study  area.  Profile  locations  are  also 
shown  in  Plate  5.  The  vertical  and  horizontal  relationships  of  the  geologic 
formations  encountered  along  the  profiles  are  shown  in  sections  in  Plate  6. 


*  All  plates  are  contained  in  Volume  II. 
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recompacting  this  material  (see  discussion  of  loess  above) .  Particular  atten¬ 
tion  should  be  given  to  water  content  and  thickness  of  lifts  of  the  material 
being  compacted. 


trata.  Most  producing  water  wells  in  the  Springfield  Till  Plain  range  from 
10  to  200  ft  in  depth  and  produce  less  than  20  gallons  per  min.  West  of 
he  Americal  Bottom,  piezometric  levels  in  the  Salem  Plateau  vary  similarly 
.0  those  of  the  Salem  Plateau  east  of  the  Mississippi  River.  Limestone  strata 
inder  St.  Louis  are  highly  fractured,  with  much  solution  by  groundwater  occur- 
ing  in  fractures.  The  depth  to  the  piezometric  surface  may  vary  from  70  to 
•0  ft  in  the  Salem  Plateau  region.  Current  data  on  groundwater  conditions  can 
)e  obtained  through  the  Illinois  State  Water  Survey,  the  Missouri  Geological 
>urvey,  and  the  USGS . 

39.  High  ground-water  tables  may  impose  substantial  dewateriiig  problems 
:o  some  foundation  requirements.  This  condition  is  especially  true  for  sites 
situated  on  chutes  and  bars  or  point  bar  environments  adjacent  to  or  within 
several  miles  of  the  Mississippi  River,  environments  which  experience  substan¬ 
tial  seasonal  fluctuation  of  groundwater  levels  (which  roughly  parallel  Missis 
sippi  River  stages).  The  permeability  of  the  alluvial  fill  in  the  American 
Jottom  increases  with  depth  through  the  Cahokia  alluvium  into  the  Henry 
>utwash . 

Construction  Materials 

40.  Primary  sources  of  construction  materials  within  the  study  area  are 
found  in  the  Mississippi  River  floodplain  and  along  the  Illinois  bluff.  The 
sand  and  gravel  deposits  within  the  Mississippi  River  floodplain,  usually 
lying  10  to  40  ft  beneath  the  fine-grained  topstratum  deposits,  are  an  excel¬ 
lent  source  of  aggregate.  Sand  predominates  in  these  deposits,  while  gravel 
Is  found  at  depths  generally  exceeding  60  ft.  Most  of  the  sand  and  gravel 
obtained  in  the  area  is  dredged  from  the  Mississippi  River  channel.  The  fine¬ 
grained  material  (topstratum  deposits)  above  the  sand  and  gravel  usually  is 
suitable  as  borrow  material.  Some  gravel  deposits  are  found  in  uplands  but 
the  deposits  appear  to  be  localized.  Thick  limestone  deposits  occur  in  the 
Illinois  bluff  south  of  Cahokia,  Illinois,  and  east  of  Dupo,  Illinois.  Two 
large  quarries  are  located  in  Sections  14  and  27,  TIN,  RIOW.  These  limestone 
deposits  (mapped  as  the  karst  area)  are  relatively  thick  (200  plus  ft),  have  a 
gentle  slope,  and  extend  2-1/2  to  4  miles  eastward  away  from  the  bluffs.  The 
loess  deposits  that  cover  most  of  the  uplands  can  be  used  as  material  for 
foundations  and  road  fills.  However,  extreme  care  should  be  used  when 


systems  control  surface  drainage.  Most  of  the  Mississippi  River  floodplain 
is  within  a  flood  protective  area  created  by  artificial  levees  and  railroad 
embankments.  The  drainage  divides  of  the  tributary  streams  in  Illinois  Up¬ 
lands  are  delineated  in  Plate  11. 


Ground  Water 


37.  The  quantity  and  quality  of  ground  water  is  highly  variable.  The 
nature  and  relationship  of  the  geologic  formations  exert  an  important  control 
over  the  occurrence,  quantity,  and  quality  of  ground  water.  Excellent  water- 
yielding  sand  and  gravel  deposits  (the  substratum)  are  present  in  the  Missis¬ 
sippi  River  floodplain.  These  aquifer  materials  are  generally  present  below  a 
depth  of  20  to  50  ft.  That  part  of  the  floodplain  relatively  near  the  Missis¬ 
sippi  River  is  particularly  suitable  for  the  development  of  high-capacity 
wells.  Conditions  are  favorable  in  most  areas  along  the  river  for  groundwater 
recharge  from  the  river.  The  floodplain  areas  along  the  Illinois  bluff  is  less 
favorable  for  the  development  of  high  yield  wells  due  to  the  thinning  and  dis¬ 
continuous  nature  of  the  substratum  deposits.  Wells  in  the  upland  loess  depo¬ 
sit  are  generally  unproductive  and  yield  low  amounts  of  water.  Wells  pene¬ 
trating  the  rock  units  are  extremely  variable  in  productivity  because  the 
water  is  localized  in  fissures  in  the  bedrock. 

38.  The  elevation  of  the  piezoraetric  surface  is  extremely  variable  in 
time  and  in  space.  Within  the  American  Bottom,  the  piezometric  surface  may 
occur  at  depths  of  10  to  50  ft,  depending  on  the  time  of  year,  recent  dis¬ 
charge  stages  of  the  Mississippi  River  and  local  streams,  the  nature  of  the 
aquifer  (lower  Cahokia  and  Henry  Formations)  and  the  overlying  fine-grained 
alluvial  topstrata,  and  the  rate  and  extent  of  localized  pumping.  In  the 
Salem  Plateau  region  east  of  the  American  Bottom,  the  piezometric  surface  gen¬ 
erally  occurs  in  the  fractured  limestones  beneath  the  overlying  loess.  Ele¬ 
vation  of  the  piezometric  surface  in  the  Salem  Plateau  may  vary  from  approxi¬ 
mately  60  to  200  ft  below  the  surface,  depending  on  the  frequency  and  magnitude 
of  fractures  in  the  limestone,  proximity  to  the  bluff  line  (where  springs  emerge 
from  large  fissures  in  some  areas),  and  seasonal  precipitation.  Piezometric 
levels  in  the  Springfield  Till  Plain  usually  occur  beneath  the  relatively  thin 
overburden  of  Pleistocene  loess  and  glacial  till  and  is  highly  variable,  de¬ 
pending  on  the  existence  of  highly  fractured  shales  and  permeable  sandstone 


20 


33.  Alluvial  fans.  Soil  types  comprising  the  alluvial  fans  (dashed  line 
symbol  next  to  the  Illinois  Uplands)  are  predominantly  silty  clays  (CL)  and 
silts  (ML).  The  unusually  fine-grained  texture  of  the  alluvial  fans,  together 
with  their  low  surface  slopes  (1-2  deg)  reflect  their  fine-grained  source 
material,  loessial  silt.  These  alluvial  fans  vary  considerably  from  the  coarse 
grained,  steep  alluvial  fans  found  along  mountain  fronts  in  arid  regions. 

Upland  soils 

34.  The  uplands  are  covered  with  aeolian  silts  (Peoria  loess  deposits 
of  late  Pleistocene  age)  except  where  the  surface  is  deeply  incised  by  streams. 
The  soil  types  found  in  these  deposits  are  silts  (ML)  and  silty  clays  (CL). 
Underlying  the  Peoria  loess  are  glacial  tills  containing  mixtures  of  sand, 
gravel,  silt,  and  clay  and  several  additional  loessial  deposits.  A  more  com¬ 
plete  description  along  with  stratigraphic  position  is  given  in  the  strati¬ 
graphic  column  (Plate  4). 

Topography  and  Slope 

35.  The  combined  influence  of  local  geomorphic  processes  and  surficial 
geology  has  resulted  in  a  wide  variety  of  topographic  expression.  The  topog¬ 
raphy  varies  from  nearly  flat  in  the  Mississippi  River  floodplain  to  highly 
dissected  hills  and  ridges  in  the  uplands.  Five  classes  of  slopes  depicting 
various  stages  of  relief  are  mapped  in  Plate  10.  These  slopes  range  from  less 
than  2  percent  (nearly  flat,  class  1)  to  greater  than  20  percent  (very  steep, 
class  5).  The  middle  ranges  are  2  to  5  percent  (class  2),  5  to  10  percent 
(class  3),  and  10  to  20  percent  (class  4).  The  Mississippi  River  floodplain 
falls  predominantly  within  the  class  1  category  with  occasional  areas  of 
class  2  slopes  scattered  in  the  area.  The  uplands  in  the  Missouri  side  of  the 
study  area  fall  largely  in  the  class  2  or  3  slope  category  with  occasional 
areas  class  4  slopes  occurring.  The  Illinois  uplands  are  more  rugged  and  ir¬ 
regular  with  slopes  being  evenly  distributed  between  classes  2  to  5 . 


Drainage 

36.  Natural  drainage  has  been  greatly  altered  by  man  in  the  last 
150  years.  For  the  most  part,  the  larger  natural  streams  in  the  American 
Bottom  have  been  channelized  or  realigned.  In  urban  areas,  artificial  drainage 


becomes  slightly  compacted  by  the  weight  of  succeeding  overlying  flood  de¬ 
posits.  After  the  channel  has  been  completely  filled,  seasonal  lowering  of 
the  ground-water  table  permits  partial  drying  and  drainage  of  the  upper  part 
which  becomes  denser  than  the  portion  below  the  ground-water  table.  Soil 
types  found  in  abandoned  channel  deposits  vary  from  sand-silt  mixtures  (SM) 
(prevalent  in  the  neck  area)  to  highly  plastic  clays  (CH)  (dominant  in  the 
bendways).  The  predominant  sediment  or  soil  type  found  in  an  abandoned  chan¬ 
nel  is  fat  clays  (CH)  or  map  unit  8. 

30.  Backswamp.  Backswamp  areas  also  reveal  distinct  depositional  con¬ 
ditions.  Sediments  within  these  areas  occur  as  thin  layers  from  floodwaters 
that  periodically  fill  the  flood  basin.  After  each  flood  subsides,  the  sur- 
ficial  layer  of  sediments  undergoes  dessication  and  oxidation.  Subsequent 
floodwaters  cause  additional  sedimentation,  alternating  wetting  and  drying, 
sealing  of  cracks,  and  development  of  characteristic  color  and  structure 
leaving  the  backswamp  deposits  with  a  lower  water  content  than  the  abandoned 
channel  deposits.  The  soil  types  found  with  backswamp  deposits  range  from 
sand-silt  mixtures  (SM)  to  fat  clays  (CH) .  The  predominant  soil  type  in 

the  backswamp  environment  is  silty  clay  (CL)  or  map  unit  6. 

31.  Point  bar.  Point  bar  areas  in  the  American  Bottom  are  formed  by 
lateral  migration  of  the  Mississippi  River.  Point  bar  deposits  extend  as  deep 
as  the  thalweg  of  the  river  and  can  be  separated  into  a  f:ne-grained  topstratum 
and  a  coarse-grained  substratum  sand  and  gravel.  Within  the  topstratum,  there 
are  two  types  of  deposits:  silty  and  sandy,  elongate  bar  deposits  or  ridges 
which  are  laid  down  during  high  stages  of  discharge,  and  silty  and  clayey 
deposits  in  arcuate  depressions  or  swales  which  are  deposited  during  flood 
recession.  Soil  types  associated  with  point  bar  areas  range  from  silty  sands 
(SM)  to  fat  clays  (CH) .  The  predominant  soil  type  in  the  ridge  area  is  a  sand- 
silt  mixture  which  may  be  classified  as  silty  sands  (SM) .  In  the  swale  areas 
silty  clays  and  fat  clays  (CL/CH)  predominate. 

32.  Chutes  and  bars.  Chutes  and  bars  are  formed  similarly  to  point  bars, 
except  that  the  bars  frequently  experience  inundation  by  flood  discharges  of 
sufficient  velocity  to  cause  considerable  scour  and  deposition  locally.  The 
resulting  deposit  has  a  more  irregular  surface  topogaraphy  than  a  point  bar 

and  generally  fines  upward  textural ly  from  sand  and  gravel  (GP)  at  the  base 
through  silty  saad  (SM)  to  a  highly  irregular  topstratum  of  sand  (SP)  or  silty 
sand  (SM)  ridges  (bars)  and  silty  clay  (CL)  and  clay  (CH)  filled  chutes  in  the 
topstratum . 
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miles  apart  in  the  southwestern  portion  of  the  quadrangle.  As 
indicated  on  the  map,  the  Mississippi  River  is  not  flowing  in 
the  deepest  part  of  the  valley,  but  is  impinged  against  the 
eastern  flank  of  the  Salem  Plateau.  The  greatest  entrenchment 
of  the  valley  occurs  in  the  eastern  half  of  the  American  Bottom. 
An  elevated  rock  bench  occurs  in  the  Mosenthein  Island  area. 

The  shallow  resistant  bedrock  in  this  area  has  impeded  the  ver¬ 
tical  incision  of  the  Mississippi  River,  which  in  turn  adjusted 
its  channel  by  widening  and  building  Mosenthein  Island.  The 
shallow  depth  of  the  river  necessitated  the  excavation  of  Chain 
of  Rocks  Canal . 

d.  Upland  deposits.  Rock  in  the  uplands  is  primarily  Mississippian 
limestone  and/or  Pennsylvanian  shales  with  sandstone  lenses. 
Overlying  these  sediments  are  several  glacial  till  and  aeolian 
loess  deposits.  A  detailed  description  of  each  unit  is  given  in 
Plate  4. 


Soils 


27.  The  surface  geology,  topography,  and  the  physical  properties  of 
soils  play  an  important  role  in  determining  the  suitability  of  areas  for 
siting  engineering  structures.  The  soil  types  that  cover  the  Mississippi 
River  floodplain  and  the  uplands  within  the  study  area  can  be  related  to  their 
mode  of  deposition  (alluvial,  glacial,  aeolian),  and  type  of  materials  (sand, 
clay,  silt,  etc.)  which  were  deposited  in  each  environment.  Sediments  over- 
lying  the  Mississippian  and  the  Pennsylvanian  rock  in  the  Mississippi  River 
floodplain  and  the  uplands  within  the  study  area  vary  in  thickness  from  a  few 
feet  to  as  much  as  150  ft  (Plates  6  and  8).  The  distribution  of  surficial 
soils  within  the  study  area  are  shown  in  Plate  9.  The  soils  are  separated  into 
eight  map  units.  Four  of  these  units  have  a  dual  classification  with  the  domi¬ 
nant  type  listed  first. 

Floodplain  soils 

28.  As  stated  above,  the  unconsolidated  soils  in  the  Mississippi  River 
floodplain  can  be  separated  into  a  basal  coarse-grained  sand  and  gravel  and  a 
fine-grained  topstratum.  The  characteristics  of  the  alluvial  topstratum  are 
determined  principally  by  their  depositional  environment.  Each  depositional 
environment  is  characterized  by  a  discrete  set  of  transport  and  depositional 
processes,  which  dictate  the  texture  and  geometry  of  the  resulting  deposit. 

29.  Abandoned  channels.  This  environment  consists  of  mostly  fine¬ 
grained  sediments  introduced  into  an  abandoned  channel  during  various  periods 
of  flooding  which  accumulate  slowly  and  usually  in  thin  layers.  Each  layer 
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Creek  Valleys.  Because  of  their  relative  insignificance  and 
lack  of  data,  their  engineering  characteristics  were  not 
determined. 


Subsurface  Geology 


26.  Numerous  water  wells  and  engineering  boring  logs  were  collected  to 
determine  the  boundaries  and  subsurface  distribution  of  depositional  environ¬ 
ments  and  geologic  formations  in  the  study  area.  Location  of  these  borings 
and  geologic  profiles  across  the  area  are  shown  in  Plate  5.  The  profiles 
(Sections  A-A'  and  B-B')  were  constructed  using  the  boring  data  to  show  the 
vertical  and  lateral  relationships  of  the  specific  alluvial  environments  and 
geologic  formations  in  the  Mississippi  River  floodplain,  tributary  valleys, 
and  the  Illinois  bluff  (Plate  6). 

a.  Mississippi  River  floodplain  deposits.  The  filling  of  the 
Mississippi  River  entrenched  valley  (as  depicted  in  Sections 
A-A'  and  B-B')  has  been  ongoing  since  at  least  the  Wisconsinan 
stage  of  the  Pleistocene  epoch.  The  basal  alluvial  unit  (Henry 
Formation)  overlying  the  Mississippian  rock  is  a  heterogenous 
mixture  of  sand  and  gravel  and  is  considered  to  be  glacial  out- 
wash.  Overlying  the  Henry  Formation  are  the  Holocene  deposits 
(Cahokia  Formation)  of  the  Mississippi  River,  which  may  be 
divided  into  a  fine-grained  topstratum  of  clay,  silt,  and  silty 
sand  and  a  substratum  of  sand  and  gravel.  On  the  basis  of  en¬ 
vironments  of  deposition  and  general  sedimentary  characteris¬ 
tics,  the  topstratum  may  be  subdivided  into  abandoned  channel, 
point  bar,  chutes  and  bars,  and  backswamp  deposits  (Plate  6). 
Segments  of  26  abandoned  Mississippi  River  channels  are  mapped 
and  undoubtedly  are  the  most  outstanding  feature  in  the  Ameri¬ 
can  Bottom  (Plate  3).  The  Pittsburgh  Lake  channel  section  on 
Section  B-B'  is  a  detailed  cross  section  of  a  typical  abandoned 
channel,  emphasizing  the  variability  of  soils  found  in  this 
particular  environment. 

b.  Elevation  of  substratum  sand  and  gravel.  The  top  of  sand  and 
gravel  is  the  base  of  the  topstratum.  Contour  lines,  based  on 
subsurface  data,  are  expressed  in  feet  (mean  sea  level)  and  are 
dashed,  indicating  th  ir  approximate  nature.  The  trend  of  the 
contours  follows  the  abandoned  channel  deposits  with  the  thin 
topstratum  deposits  usually  found  in  the  point  bar  areas  and 
the  deeper  sand  and  gravels  in  the  bendways  of  the  channels. 

The  thickness  of  the  fine-grained  topstratum  in  the  American 
Bottom  region  of  the  study  area  is  the  difference  in  elevation 
between  Plates  1  and  7. 

c.  Elevations  of  rock  subcrop.  Elevation  in  feet  msl,  of  the  rock 
surface  underlying  the  study  area  is  shown  in  Plate  8.  The  top 
of  rock  varies  in  elevation  from  slightly  less  than  275  ft  msl 
to  just  above  625  ft  msl.  These  points  occur  only  about  two 
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Rock.  Local  outcrops  of  rock  occur  along  the  Illinois  bluffs 
and  steep  tributary  valley  walls.  Specific  information  has  not 
been  delineated  on  the  map  (Plate  3)  since  several  formations 
often  occur  at  each  outcrop.  The  local  stratigraphic  diversity 
of  rock  outcrops  in  the  region  may  be  seen  in  the  stratigraphic 
column  (Plate  4).  Generally,  Mississippian  age  limestones  out¬ 
crop  along  the  bluff  south  of  Prairie  duPont  Creek  and  softer 
Pennsylvanian  shales  outcrop  to  the  north.  Erosion  of  the 
softer  shales  by  lateral  migration  of  the  Mississippi  River  has 
resulted  in  valley  widening  in  the  East  St.  Louis  area.  The 
Mississippian  limestones  and  dolomites  of  the  area  are  a  sub¬ 
stantial  source  of  aggregate  and  riprap  materials.  In  the  im¬ 
mediate  area,  six  quarries  and  two  underground  mines  have  been 
developed  to  exploit  the  local  limestone  and  dolomite  sources. 
Most  of  the  production  comes  from  the  upper  St.  Louis  Limestone 
or  St.  Genevieve  Limestone.  The  oolitic  limestone  in  the 
St.  Louis  and  St.  Genevieve  Limestones  have  been  used  in 
various  types  of  structures  as  a  building  stone. 

Loessial  uplands  (Peoria  Formation).  As  previously  mentioned, 
the  occurrence  and  thickness  of  unconsolidated  materials  differ 
considerably  between  the  Missouri  and  Illinois  Uplands.  The 
stratigraphy  of  the  Illinois  Upland  is  especially  complex, 
consisting  of  surficial  clayey  silt  (Peoria  Loess)  which  may  be 
underlain  by  several  additional  formations  of  silt  (probably 
loessial)  and  glacial  till,  which  is  highly  variable  and  usually 
unsorted  in  particle  size  (Figure  8).  A  detailed  description 
of  each  formation  is  presented  in  Plate  4.  The  unique  nature 
of  loess  gives  it  correspondingly  unique  engineering  character¬ 
istics.  Due  to  its  high  moist-to-dry  strength,  vertically 
oriented  internal  structure,  and  carbonate  cementation,  loess 
will  stand  on  almost  vertical  cuts.  However,  vertical  shear 
failures  may  occur  where  excess  moisture  is  allowed  to  infil¬ 
trate  the  top  of  the  excavation.  When  loess  is  remolded  and 
when  used  as  fill,  the  density  of  the  material  is  usually  in¬ 
creased  about  10  percent,  but  the  natural  characteristics  which 
give  it  strength  in  an  undisturbed  condition  are  lost.  Accom¬ 
panying  the  increase  in  density  during  remolding,  the  permeabil¬ 
ity  is  decreased  and  the  silt-sized  particles  are  easily  eroded 
when  exposed  to  precipitation  or  surface  flow. 

Lacustrine  (Equality  Formation).  During  the  last  glacial 
advance,  the  Mississippi  River,  choked  with  outwash  from  gla¬ 
ciers  to  the  north,  aggraded  its  floodplain  to  an  elevation  at 
least  40  ft  higher  than  the  present  floodplain.  Tributary  val¬ 
leys  such  as  Prairie  duPont  Creek  were  blocked  by  the  Missis¬ 
sippi  River  outwash  and  backed  up  to  form  lakes  where  fine¬ 
grained  sediments  (silts  (ML)  and  clays  (CL-CH))  accumulated  in 
them.  After  the  glaciers  withdrew  and  the  amount  of  sediment 
introduced  to  the  upper  Mississippi  River  decreased,  the  river 
began  to  remove  the  outwash  through  incision  and  lateral  migra¬ 
tion,  eventually  removing  tributary  blockages,  and  allowing  the 
tributaries  to  remove  most  of  the  lacustrine  deposits.  The  only 
glacial  lacustrine  deposits  mapped  in  the  study  area  occur  in 
several  very  small  areas  of  the  lower  Prairie  duPont  and  Canteen 
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periods  of  stream  flooding  and  consist  of  a  relatively  thick 
deposit  of  clay  (CH) ,  silty  clay  (CL),  and  silt  (ML)  over  a 
previously  existing  deposit  (Figure  5).  The  floodwaters  carry¬ 
ing  sediment  to  this  environment  are  ponded  between  natural 
levee  ridges  on  separate  meander  belts  or  between  natural  levee 
ridges  and  the  uplands.  The  backswamp  deposits  in  the  study 
area  are  quite  possibly  underlain  at  shallow  depths  by  glacial 
outwash  deposits  (Henry  Formation)  from  the  last  glaciation. 

The  fine-grained  materials  of  backswamps  exhibit  fair  uncon¬ 
fined  compressive  strengths  suggesting  a  moderate  suitability 
for  foundations  of  most  types. 

Alluvial  fans,  colluvial  aprons  (Peyton  Formation).  At  the  base 
of  the  Illinois  bluff,  fan-shaped  deposits  of  sandy  silt  (ML) 
are  formed  by  tributary  streams  exiting  the  bluff  onto  the 
Mississippi  River  floodplain.  The  fans  radiate  outward  from  the 
mouths  of  the  upland  valleys.  Unlike  the  classical  alluvial 
fans  of  more  arid  regions,  these  fans  do  not  necessarily  coarsen 
in  texture  upward  or  up-fan.  As  a  topstratum  deposit,  they  are 
relatively  coarse-grained,  usually  consisting  of  redeposited 
loessial  silts  (ML)  with  lenses  of  sand  (SP)  and  silty  clay  (CL) 
(Figure  6).  Where  they  have  formed  extensively,  they  have  co¬ 
alesced  into  an  alluvial  apron.  In  areas  where  the  river  has 
recently  migrated  against  the  bluff,  existing  fans  have  been 
removed  and  an  apron  of  colluvium  resulting  from  mass-wasting  of 
the  bluff  face  has  accumulated.  Alluvial  fan  environments  are 
moderately  well  suited  to  most  foundation  requirements  due  to 
moderate  soil  strengths,  low  water  contents,  and  good  drainage. 

Undifferentiated  alluvium  (Cahokia  Formation).  At  the  base  of 
the  Missouri  bluffs,  an  extensive  area  is  mapped  as  undifferen¬ 
tiated  alluvium.  The  type  of  alluvium  was  not  differentiated 
due  to  extensive  coverage  by  urban  land  use  and  the  probable 
existence  of  widespread  artificial  fill.  Where  undisturbed, 
the  underlying  material  is  probably  of  the  chutes  and  bars 
environments . 

Tributary  valley  alluvium  (Cahokia  Formation).  The  stream 
valleys  of  the  larger  tributaries  are  partially  filled  with 
alluvium  derived  from  local  formations.  The  alluvium  generally 
grades  upward  from  sand  (SP)  with  gravel  to  silty  clay  (CL)  and 
is  often  underlain  by  one  or  more  glacial  till  formations 
(Figure  7).  Relatively  low  unconfined  compressive  strengths 
and  intermediate  water  contents  reveal  potential  problems  for 
certain  foundation  conditions. 

Substratum  deposits  (Henry  Formation).  Underlying  the  differ¬ 
ent  alluvial  deposits  of  the  Cahokia  Formation  in  the  .^erican 
Bottom  are  AO  to  60  ft  of  glacial  outwash,  consisting  of  sand 
and  gravel  (GP,  GW)  roughly  grading  upward  to  an  uppermost  sand 
(SP)  or  silty  sand  (SM) ,  with  an  occasional  silty  clay  (CL) 
strata  capping  the  unit.  The  Henry  rests  unconformably  on  the 
bedrock  valley  of  the  Mississippi  River  and  is  the  primary 
aquifer  in  the  American  Bottom. 
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Abandoned  channel  (Cahokia  Formation) .  Abandoned  channel  de¬ 
posits  are  the  result  of  gradual  infilling  of  lakes  formed  by 
the  lateral  migration  of  the  Mississippi  River.  A  typical 
sequence  of  abandoned  channel  deposits  consists  of  a  thin  (5  to 
10  ft)  basal  strata  of  sand  and  gravel  (GP,  GW)  grading  rapidly 
upward  to  sand  (SP)  and  silty  sand  (SM) ,  and  overlain  by  a  rela¬ 
tively  thick  (40  to  50  ft)  sequence  of  lenses  of  fine-grained 
material,  predominantly  clay  (CH)  and  silty  clay  (CL)  with 
occasional  silt  strata  (ML).  The  thickness  of  fine-grained 
deposits  is  generally  greatest  near  the  outside  (cutbank)  edge 
of  the  abandoned  channel  at  a  point  most  distant  from  the  points 
of  abandonment  (ends  of  the  abandoned  channel).  The  total 
thickness  may  exceed  75  ft,  with  the  fine-grained  portion 
reaching  60  ft  in  depth  (Figure  2).  These  relatively  thick 
fine-grained  deposits  often  exhibit  severe  foundation  problems 
due  to  excessive  wetness,  low  strengths  of  materials,  high 
compressibility,  difficulty  of  compacting,  and  a  high  shrink- 
swell  potential. 

Point  bar  (Cahokia  Formation) .  Point  bars  are  lateral  accre¬ 
tion  deposits  which  are  formed  during  the  horizontal  migration 
of  stream  channels.  The  stream  migrates  laterally  by  building 
a  lateral  bar  of  silt  (ML)  and  sand  (SP)  on  its  inside  (point 
bar)  bank,  shifting  to  the  outside  (cut)  bank  through  periodic 
failure  of  the  outside  bank.  The  construction  of  a  series  of 
lateral  bars  results  in  a  corrugated  surface  of  silty  sand  (SM) 
ridges  and  alternating  clay  (CL  and  CH)  filled  depressions  or 
swales  (Figure  3).  Point  bar  deposits  are  generally  separated 
into  a  fine-grained  topstratum  (clays,  silts,  silty  sand)  and  a 
coarser  grained  substratum  (sand  and  gravel).  The  topstratum 
deposits  are  relatively  thin  and  have  a  better  bearing  capacity 
than  the  abandoned  channel  deposits,  indicated  by  high  uncon¬ 
fined  compression  strengths  and  low  water  contents.  Shrinking 
and  swelling  of  clayey  soils  may  be  a  problem  in  swale  areas  due 
to  the  significant  fluctuation  of  local  groundwater  levels. 

Chutes  and  bars  (Cahokia  Formation) .  The  chutes  and  bars  envi¬ 
ronment  is  formed  in  a  similar  manner  to  the  point  bar  deposits, 
except  that  the  surface  frequently  experiences  inundation  by 
floodwaters  of  relatively  high  velocity  which  may  cause  consid¬ 
erable  scour  and  deposition  locally.  The  resulting  deposit 
usually  grades  upward  from  sand  (SP)  and  gravel  (GP)  through 
sand  to  a  highly  irregular  topstratum  of  silty  sand  (SM)  ridges 
(bars)  and  deep  silty  clay  (CL)  to  clay-filled  (CH)  chutes 
(Figure  4).  The  fine-grained  chutes  may  be  of  considerable 
thickness  (50  ft)  and  may  exhibit  foundation  problems  similar 
to  those  of  the  abandoned  channel,  although  their  horizontal 
extent  is  much  less.  In  typical  localities  of  chutes  and  bars, 
the  chutes  are  on  the  order  of  25  to  30  ft  thick  and  contain 
CH  and  CL  soils  of  moderate  to  slight  compressibility,  as  indi¬ 
cated  by  fair  unconfined  compressive  strengths  and  intermediate 
water  contents. 

Backswamp  (Cahokia  Formation).  Backswamp  deposits  consist  of 
fine-grained  sediments  laid  down  in  broad  shallow  basins  during 


bedrock  is  considerable  (up  to  150  ft);  consequently,  the  topography  strongly 
reflects  the  specific  age  and  nature  of  the  soils.  Generally,  the  local  relief 
disappears  (eastward)  from  the  bluff  as  the  thickness  of  the  easily  erodible 
loessial  silts  decreases.  In  the  Salem  Plateau  section  of  the  Illinois  Uplands 
south  of  Stolle,  the  surface  is  potmarked  by  numerous  sinkholes,  a  characteris¬ 
tic  of  karst  topography.  The  development  of  the  sinkholes,  caverns,  and  sub¬ 
terranean  drainage  of  the  area  is  due  to  the  existence  at  shallow  depths  of  a 
dense,  highly  fractured,  thinly  bedded  limestone  (St.  Louis  Limestone),  a  sub¬ 
terranean  outlet  (springs  along  the  bluff),  and  a  generous  amount  of  rainfall. 

24.  Repeated  cycles  of  vertical  incision,  aggradation,  and  lateral  mi- 
gragion  by  the  Mississippi  River  is  responsible  for  the  formation  of  the  Ameri¬ 
can  Bottom,  the  largest  physiographic  section  in  the  area.  During  the  waxing 
and  waning  of  the  numerous  ice  sheets  of  the  Pleistocene,  the  Mississippi 
River  responded  dramatically,  aggrading  and  becoming  braided  during  the  glacial 
stages  and  degrading  (somewhat)  and  meandering  during  interglacial  stages.  As 
the  river  migrated  laterally,  the  periodic  abandonment  of  channels  occurred, 
stranding  the  former  meanders  as  arcuate  oxbow  lakes. 


Surface  Geology  and  Environments  of  Deposition 


25.  The  distribution  of  the  surface  geology  was  mapped  on  the  basis  of 
mode  of  deposition  (alluvial,  aeolian,  and  lacustrine)  as  presented  in  Plate  3. 
A  stratigraphic  chart  of  the  area,  based  on  terminology  used  by  the  Illinois 
State  Geological  Survey,  is  presented  in  Plate  4.  The  Holocene  age  alluvial 
sediments  are  separated  into  seven  invironments  of  deposition  which  include 
abandoned  channel,  point  bar,  chutes  and  bars,  backswamp,  undifferentiated 
alluvium,  and  Tributary  Valley  alluvium  (all  of  the  Cahokia  Formation);  the 
seventh  environment  is  the  alluvial  fans  or  colluvial  aprons  (Peyton  Forma¬ 
tion)  located  in  the  floodplain  next  to  the  Illinois  bluffs.  Aeolian  deposits 
(Peoria  Formation)  cover  the  uplands  in  Missouri  and  Illinois  and  are  desig¬ 
nated  as  loessial  uplands  on  the  map.  Lacustrine  deposits  (of  minor  geographic 
extent)  are  mapped  as  the  Equality  Formation.  Typical  soil  profiles  of  major 
environments  of  deposition  are  presented  in  Figures  1-8  with  Figure  1  being  a 
definition  of  symbols  and  terms  used  in  the  other  figures.  The  location  of 
areas  shown  in  Figures  2-8  are  presented  in  Plate  5.  A  general  description 
of  each  geologic  environment  is  as  follows: 


PART  III:  ENGINEERING  GEOLOGY 


20.  The  study  area  lies  within  two  physiographic  provinces,  the  Ozark 
Plateau  to  the  west  and  the  Central  Lowland  to  the  east.  The  Missouri  side  of 
the  quadrangle  and  a  small  portion  of  the  bluffs  south  of  Stolle,  Illinois,  lie 
in  the  easternmost  extremity  of  the  Salem  Plateau  (of  the  Ozark  Plateau) .  The 
Springfield  Till  Plain  (of  the  Central  Lowland)  makes  up  the  eastern  portion  of 
the  study  area.  The  Springfield  Till  Plain  has  been  masked  by  loess  deposited 
during  the  Pleistocene  epoch.  Incised  into  the  Salem  Plateau  and  the  Spring- 
field  Till  Plain  is  the  valley  of  the  Mississippi  River,  partially  filled  with 
alluvium  and  locally  known  as  the  American  Bottom  (Plate  2). 

21.  The  Mississippi  River  floodplain,  ranging  from  150  to  200  ft  below 
the  crest  of  uplands,  varies  in  width  from  4  to  12  miles  and,  in  most  places, 
is  separated  from  the  uplands  by  an  abrupt  escarpment  or  bluff.  Elevations  of 
the  floodplain  range  from  425  ft  mean  sea  level  (msl)  at  the  northern  boundary 
to  400  ft  msl  along  the  south  edge  of  the  quadrangle  which  results  in  a  flood- 
plain  slope  of  approximately  1.4  ft  per  mile.  Upland  elevations  in  Illinois 
vary  from  550  to  600  ft  msl  with  the  higher  areas  located  near  the  escarpment 
where  the  loess  deposits  are  normally  the  thickest. 

22.  The  surface  expression  of  the  local  geology  is  a  function  of  geo¬ 
logic  processes  which  have  been  operating  in  the  region  during  the  last  sev¬ 
eral  million  years  (Pleistocene  epoch).  On  the  Missouri  side  of  the  river 
(the  Salem  Plateau  section),  the  surface  generally  reflects  the  contours  of  the 
bedrock.  The  present  topography,  consisting  of  low  hills  with  broad  divides, 
is  developed  primarily  on  thick  Mississippian  limestone  which  is  overlain  by 
several  feet  of  sandy,  gravelly  clay  (glacial  till,  possibly  Kansan  in  age) 
and  10  to  26  ft  of  silt  and  silty  clay  (predominantly  Peoria  Loess  and  Roxana 
Silt).  Sporadic  locations  of  other  unconsolidated  sediments  known  as  the 
Grover  Gravel  and  the  cherty,  gravel  residuum  (tentatively  correlated  to  the 
Nebraskan  glaciation  by  Goodfield  1966)  may  occur  beneath  the  Kansan  glacial 
till  and  above  the  local  bedrock. 

23.  The  Illinois  Uplands  (predominantly  Springfield  Till  Plain)  have 
been  strongly  influenced  by  glacial  advances  and  retreats  during  the  Pleisto¬ 
cene.  Unlike  the  Missouri  Uplands,  the  depth  of  unconsolidated  materials  over 


the  slope  of  an  area  is  less  than  the  upper  limit  of  the  mapping  unit  repre¬ 
sented  by  the  diameter  of  a  circle.  Therefore,  the  area  was  mapped  with  the 
appropriate  unit.  Following  this  procedure,  the  four  basic  quadrangles 
(1:24,000  scale)  were  mapped  and  color  coded  according  to  appropriate  mapping 
units.  Numbers  (1-5)  were  then  assigned  to  each  slope  unit  (1  being  less  than 
2  percent  slope  and  5  being  greater  than  20  percent  5'lope).  The  data  were 
transferred  to  a  transparent  overlay  and  reduced  to  a  1:62,500  scale  map. 
Drainage 

18.  The  drainage  map  (Plate  11)  was  prepared  from  the  topographic  map 
by  identifying  the  drainage  divides  (the  boundary  between  drainage  basins). 
After  these  lines  were  drawn,  each  basin  was  identified  by  the  name  of  the 
principal  stream  within  each  basin  (Plate  11). 

Sources  of  construction  material 

19.  Sources  of  construction  material  are  identified  in  Plate  9  (surfi- 
cial  soils)  and  consist  predominantly  of  known  quarries,  rock  outcrops,  and 
borrow  pits  (sand  and  gravel).  The  soil  units  identify  locations  where  spe¬ 
cific  soil  types  occur  for  selecting  borrow  material. 
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14.  Contours  for  top  of  sand  and  gravel  and  Paleozoic  rock  were  con¬ 
structed  after  stratigraphic  boundaries  were  determined  from  boring  logs  lo¬ 
cated  throughout  the  study  area.  After  the  stratigraphic  boundaries  were  iden¬ 
tified,  the  elevations  were  plotted  according  to  boring  location,  and  a  contour 
map  was  prepared  depicting  the  subsurface  configuration  of  the  deposits. 

Plate  7  shows  the  top  of  sand  and  gravel  or  bottom  of  the  fine-grained  materia] 
within  the  Mississippi  River  floodplain.  Plate  8  shows  the  top  or  surface  of 
the  Paleozoic  bedrock  throughout  the  study  area. 

Soil 

15.  The  surficial  soil  map  (Plate  9)  was  compiled  from  the  USDA  soil 
surveys  of  St.  Clair  and  Madison  Counties,  Illinois  (USDA  1978,  1980)  and 
aerial  photo  interpretation.  Data  from  the  soil  survey  maps  and  aerial  photo 
interpretation  were  combined  to  develop  a  single  soil  map  which  was  reduced  in 
size  to  match  the  1 : 62 ,500-scale  base  map.  The  USDA  textural  types  appearing 
on  the  map  were  then  converted  to  the  Unified  Soil  Classification  System  (USCS) 
equivalent  (i.e.,  SM,  CL,  etc.).  The  soils  were  then  grouped  into  eight  cate¬ 
gories  based  on  USCS  classification  (unit  1  being  the  coarsest  textured  and 
unit  8  the  finest  textured)  and  delineated  on  the  map  of  surficial  soils. 

Slope 

16.  The  slope  map  (Plate  10)  was  compiled  by  manipulating  a  template 
over  the  1 : 24 ,000-scale  topographic  quadrangles  of  the  study  area.  This  tem¬ 
plate  consists  of  five  circles  of  varying  diameter  each  having  a  diameter  cor¬ 
responding  to  the  upper  limit  of  a  slope  mapping  unit.  The  diameter  for  each 
of  the  circles  was  determined  by  computing  the  distance  between  adjacent  con¬ 
tours  required  to  obtain  the  maximum  degree  of  slope  for  each  of  the  mapping 
units  with  an  elevation  rise  of  10  ft.*  This  distance  is  then  <'onverted  to 
the  mapping  scale. 

17.  The  preparation  of  the  slope  map  consisted  of  scanning  the  topo¬ 
graphic  quadrangles  and  visually  determining  areas  where  the  lowest  slope 
values  (widest  spaced  contour  lines)  occur,  i.e.,  the  area  within  the  Missis¬ 
sippi  River  floodplain.  Once  these  areas  were  noted,  the  circles  on  the  tem¬ 
plate  were  manipulated  between  neighboring  contour  lines  to  determine  the  local 
slope  class.  The  template  was  manipulated  until  the  largest  diameter  circle 
could  be  placed  between  adjacent  lines.  This  fitting  process  established  that 


PART  IV:  ENGINEERING  GEOLOGY  SOIL  CHARACTERISTICS 


41.  The  previous  sections  have  revealed  the  various  engineering- 
geologic  factors,  the  mapping  processes,  the  geologic  processes  that  have 
resulted  in  the  formation  of  specific  landforms,  and  some  engineering  charac¬ 
teristics  of  each  landform  (Figures  2-8).  Tables  1,  2,  and  3  were  prepared  to 
give  the  user  additional  engineering  characteristics  of  the  soils  and  their 
occurrence  within  specific  soil  units  or  landforms.  Tables  1  and  2  deal  with 
surface  soils  and  were  prepared  principally  from  data  available  from  the 
Department  of  Agriculture  county  soil  surveys.  Table  3  is  additional  engi¬ 
neering  properties  of  the  surface  and  subsurface. 

42.  Table  1  identifies  the  four  soil  types  that  occur  within  the  eight 
mapping  units  and  describes  the  ranges  of  the  physical  characteristics  in  terms 
of  grain  size,  Atterberg  limits,  and  permeability. 

43.  Table  2  presents  the  landforms,  mode  of  deposition,  range  and  pre¬ 
dominant  soil  type,  and  the  distribution  of  grain  size  in  percent.  Table  3  is 
keyed  to  the  soil  map  (Plate  9)  and  presents  the  physical  characteristics  of 
each  map  unit.  Although  the  floodplain  environments  reflect  similar  modes  of 
deposition  for  all  the  landforms  (except  lacustrine),  two  or  more  soil  types 
occur  within  each  landform  type.  To  assist  the  user,  a  predominant  soil  type 
has  been  identified,  and  a  composite  of  grain-size  distribution  in  percent  has 
been  presented.  The  geographic  location  of  each  soil  type  within  each  landform 
can  be  determined  from  overlaying  Plates  3  and  9.  In  contrast  to  the  flood- 
plain,  the  upland  is  dominated  by  only  two  soil  types.  A  brief  description  of 
the  surface  soil  texture  is  presented  in  Table  2. 

44.  Table  3  presents  the  engineering  properties  of  soils  by  depositional 
environment.  Information  contained  in  the  table  reflects  the  consideration  of 
the  engineering  properties  of  soils  as  indicated  on  boring  logs  and  laboratory 
test  results.  The  table  specifies  the  important  engineering  characteristics  of 
soils  with  depth  of  the  abandoned  channel,  chutes  and  bars,  point  bar,  back- 
swamp,  alluvial  fan,  tributary  valley  alluvium,  and  loessial  uplands.  No  in¬ 
terpretation  of  the  specific  engineering  properties  of  undifferentiated  allu¬ 
vium,  lacustrine  deposits,  and  local  rock  outcrops  were  made  due  to  the  lack 

of  detailed  engineering  data  necessary  for  evaluation  of  the  geologic 
environment . 


BIBLIOGRAPHY 


Baker,  W.  H. ,  Jr.  1972.  "Groundwater  Levels  and  Pumpage  in  the  East  St.  Louis 
Area,  Illinois,  1967-1971,"  Circular  112,  Illinois  State  Water  Survey,  Ubana, 
Ill. 

Baxter,  J.  W.  1960.  "Salem  Limestone  in  Southwestern  Illinois,"  Circular  284, 
Illinois  Geological  Survey,  Urbana,  Ill. 

_ .  1965.  "Limestone  Resources  of  Madison  County,  Illinois,"  Cir¬ 
cular  390,  Illinois  Geological  Survey,  Urbana,  Ill. 

Bergstrom,  R.  E.  1968.  "The  Quaternary  of  Illinois,  A  Symposium,"  Special 
Publication  No.  14,  University  of  Illinois,  College  of  Agriculture,  Urbana,  Ill. 

Bergstrom  R.  E. ,  and  Walker,  T.  R.  1956.  "Groundwater  Geology  of  the  East 
St.  Louis  Area,  Illinois,"  Report  of  Investigations  191,  Illinois  State 
Geological  Survey,  Urbana,  Ill. 

Bowman,  I.,  and  Reeds,  C.  A.  1907.  "Water  Resources  of  the  East  St.  Louis 
District,"  Bulletin  5,  Illinois  Geological  Survey,  Urbana,  Ill. 

Bruin,  J. ,  and  Smith,  H.  F.  1953.  "Preliminary  Investigation  of  Groundwater 
Resources  in  the  American  Bottom,"  Report  of  Investigations  17,  Illinois  Water 
Survey,  Urbana,  Ill. 

Collinson,  C.,  and  Swann,  D.  H.  1958.  "Mississippian  Rocks  of  Western 
Illinois,  Field  Trip  Guidebook,"  Geological  Society  of  America,  St.  Louis 
Meeting. 

Emmons,  J.  T.  1979.  "Groundwater  Levels  and  Pumpage  in  the  East  St.  Louis 
Area,  Illinois,  1972-1977,"  Circular  134,  Illinois  State  Water  Survey,  Urbana, 
Ill. 

Fenneman,  N.  M.  1909.  "Physiography  of  the  St.  Louis  Area,"  Bulletin  12, 
Illinois  Geological  Survey. 

_ .  1911.  "Geology  and  Mineral  Resources  of  the  St  Louis  Quad¬ 
rangle,  Missouri-Ill  nois,"  Bulletin  438,  US  Geological  Survey. 

Fleetwood,  A.  R.  1969  (Mar).  "Geological  Investigation  of  the  Quachita  River 
Area,  Lower  Mississippi  Valley,"  Technical  Report  S-69-2,  US  Army  Engineer 
Waterways  Experiment  Station,  Vicksburg,  Miss. 

Flint,  R.  F.  1941.  "Ozark  Segment  of  the  Mississippi  River,"  Journal  of 
Geology,  Vol  49,  No.  6,  pp  626-640. 

Frye,  J.  C.,  Glass,  H.  D. ,  and  Willman,  H.  B.  1962.  "Stratigraphy  and  Miner¬ 
alogy  of  the  Wisconsinan  Loesses  of  Illinois,"  Circular  334,  Illinois  State 
Geological  Survey,  Urbana,  Ill. 

Goodfield,  A.  G.  1966.  Pleistocene  and  Surficial  Geology  of  the  City  of  St. 
Louis  and  the  Adjacent  St.  Louis  County,  Ph.  D.  Dissertation,  Department  of 
Geology,  University  of  Illinois,  Urbana,  Ill. 

Horberg,  L.  1955.  "Radiocarbon  Dates  and  Pleistocene  Chronological  Problems 
in  the  Mississippi  Valley  Region,"  Journal  of  Geology,  Vol  63,  No.  2, 
pp  278-286. 


24 


Horberg,  L.  1956.  "Pleistocene  Deposits  Along  the  Mississippi  Valley  in 
Central-Western  Illinois,"  Report  of  Investigations  192,  Illinois  State  Geo¬ 
logical  Survey,  Urbana,  Ill. 

Illinois  State  Geological  Survey.  "Field  Notes,  Madison  and  St.  Clair 
Counties,"  Various  printing  dates. 

Jordan,  P.  R.  1965.  "Fluvial  Sediment  of  the  Mississippi  River  at  St.  Louis, 
Mo,"  Paper  1802,  US  Geological  Survey  Water  Supply. 

Kolb,  C.  R. ,  et  al.  1968  (Mar).  "Geological  Investigation  of  the  Yazoo  Basin, 
Lower  Mississippi  Valley."  Technical  Report  No.  3-480  (Partially  Revised  in 
1979,  1980,  1981,  1982),  US  Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

Krusekopf,  H.  H. ,  and  Pratapas,  D.  B.  1923.  "Soil  Survey  of  St.  Louis  County 
Missouri,"  US  Department  of  Agriculture,  Bureau  of  Soils,  Washington,  DC. 

Leighton,  M.  M. ,  and  Willman,  H.  B.  1950.  "Loess  Formations  of  the  Missis¬ 
sippi  Valley,"  Journal  of  Geology,  Vol  58,  No.  6,  pp  599-623. 

Leighton,  M.  M. ,  Eckblaw,  G.  E. ,  and  Horberg,  C.  L.  1948.  "Physiographic 
Divisions  of  Illinois,"  Journal  of  Geology,  Vol  56,  pp  16-33. 

Lineback,  J.  A.  1975.  "Quaternary  Deposits  of  Illinois,"  1:500,000  Map, 
Illinois  State  Geological  Survey,  Urbana,  Ill. 

Lutzen,  E.  E. ,  and  Rockaway,  J.  D.  Jr.  1971.  "Engineering  Geology  of  St 
Louis  County,  Missouri,"  Engineering  Geology  Series  No.  4,  Missouri  Geological 
Survey  and  Water  Resources,  Rolla,  Mo. 

McKay,  E.  D.  1979.  "Stratigraphy  of  Wisconsinan  and  Older  Loesses  in  South¬ 
western  Illinois,"  Guidebook  14,  43rd  Annual  Tri-State  Geological  Field 
Conference ,  Oct.  5-7,  1979,  Illinois  State  Geological  Survey,  Urbana,  Ill. 

Piskin,  K. ,  and  Bergstrom,  R.  E.  1967.  "Glacial  Drift  in  Illinois:  Thickness 
and  Character,"  Circular  416,  Illinois  State  Geological  Survey,  Urbana,  Ill. 

Reitz,  G.  E.  1968.  "Groundwater  Levels  and  Pumpage  in  the  East  St.  Louis 
Area,  Illinois,  1962-1966,"  Circular  95,  Illinois  State  Water  Survey,  Urbana, 
Ill. 

Robertson,  P.  1938.  "Some  Problems  of  the  Middle  Mississippi  River  Region 
During  Pleistocene  Time,"  Transactions,  Academy  of  Science,  St.  Louis,  Vol  29, 
pp  169-240. 

Saucier,  R.  T.  1964  (Sept).  "Geological  Investigation  of  the  St.  Francis 
Basin,"  Technical  Report  3-659,  US  Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

_ .  1967  (Feb).  "Geological  Investigation  of  the  Boeuf-Tensas  Basin, 

Lower  Mississippi  Valley,"  Technical  Report  3-757,  US  Army  Engineer  Waterways 
Experiment  Station,  Vicksburg,  Mj  s. 

_ .  1969  (Apr).  "Geological  Investigation  of  the  Mississippi  River 

Area,  Artonish  to  Donaldsonville ,  La.,"  Technical  Report  S-69-4,  US  Army 
Engineer  Waterways  Experiment  Station,  Vicksburg,  Miss. 

Schicht,  R.  J.  1965.  "Groundwater  Development  in  East  St.  Louis  Area, 
Illinois,"  Report  of  Investigation  51,  Illinois  State  Water  Survey,  Urbana,  Ill 


Schicht,  R.  J. ,  and  Jones,  E.  G.  1962.  "Groundwater  Levels  and  Pumpage  in  East 
St.  Louis  Area,  Illinois,  1890-1961,"  Report  of  Investigation  44,  Illinois  State 
Water  Survey,  Urbana,  Ill. 

Smith,  F.  L. ,  and  Russ,  D.  P.  1974  (July).  "Geological  Investigation  of  the 
Lower  Red  River  -  Atchafalaya  Basin  Area,"  Technical  Report  S-74-5,  US  Army 
Engineer  Waterways  Experiment  Station,  Vicksburg,  Miss. 

Smith,  F.  L.,  and  Saucier,  R.  T.  1971  (June).  "Geological  Investigation  of 
the  Western  Lowlands  Area,  Lower  Mississippi  Valley,"  Technical  Report  S-71-5, 

US  Army  Engineer  Waterways  Experiment  Station,  Vicksburg,  Miss. 

Swann,  D.  H.  1963.  "Classification  of  Genevievian  and  Chesterian  (Late 
Mississippian)  Rocks  of  Illinois,"  Report  of  Investigations  216,  Illinois  State 
Geological  Survey,  Urbana,  Ill. 

Trowbridge,  A.  C.  1959  (July).  "The  Mississippi  River  in  Glacial  Times,"  The 
Palimpsest. 

US  Amy  Corps  of  Engineers  District,  St.  Louis.  1974.  "Environmental  Impact 
Statement,  East  St.  Louis  and  Vicinity,  Illinois,"  Blue  Water  Area,  St.  Clair 
County,  Ill.,  St.  Louis,  Mo. 

US  Department  of  Agriculture.  1978.  "Soil  Survey  of  St.  Clair  County,"  Soil 
Conservation  Service,  Washington,  D.  C. 

_ .  1980.  "Soil  Survey  of  Madison  County,  Preliminary  Worksheets," 

Soil  Conservation  Service,  Washington,  D.  C. 

Willman,  H.  B. ,  and  Frye,  J.  C.  1958.  "Problems  of  Pleistocene  Geology  in  the 
Greater  St.  Louis  Area  in  Field  Trip  Guidebook,"  Geological  Society  of  America, 
St.  Louis  Meeting. 

_ .  1979.  "Pleistocene  Stratigraphy  of  Illinois,"  Bulletin  94, 

Illinois  State  Geological  Survey,  Urbana,  Ill. 

Willman,  H.  B. ,  Simon,  J.  A.,  Lynch,  B.  M. ,  and  Langenheim,  V.  A.  1968. 
"Bibliography  and  Index  of  Illinois  Geology  Through  1965,"  Bulletin  92,  Illinois 
State  Geological  Survey,  Urbana,  Ill. 


I 


26 


Physical  Characteristics  of  Surface  Solis 
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Figure  2.  Typical  soils  profile.  Abandoned  Channel 


Fi::uro  3.  Typical  soils  profile.  Point  Bar 
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FlRure  7.  Typical  soils  profile.  Tributary  Valley  Alluvium 
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